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CLAIMS 



A method for controlling Cryptosporidium parvum in a mammal, comprising 
adhiinistering to said mammal an effective amount of a tetracycline compound, such that 
5 Crypthsporidium parvum is controlled in said mammal. 
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2. The method of claim 1 , wherein said tetracycline compound is of formula I: 

\ ^7 is ^r4r4- 



!1 10 




OR"* 



J 



OR' 



OR'" \ O OR'' O O (I) 

wherein: ^ 

X is CHC(R*^Y'YXCHR^ S, NR^ or O; 
R^, R"^ and R^' are eadh hydrogen, alkyl, alkenyl, alkynyl, alkoxy, alkylthio, 
alkyisulfmyl, alkylsulfonyl, alkylamin^ arylalkyl, aryl, heterocyclic, heteroaromatig^oF^^ 
prodrug'moiety;-^ 



R^', R^ R*^, R'* and R*^ ar^ach hydrogenCg Ta pro -drug moietyP ^ 

is hydroxy, hydrogen, thior^kajioyl , aro yl, alkaroy^ aryl, heteroaromatic, 
alkyl, alkenyl, alkynyl, alkoxy, alkylthib, alkyl^lfinyl; alkylsulfonyl, alkylamino, or an 
arylalkyl; 

R^, R^ R^ and R^ are each independently hydrogen, hydroxyl, halogen, thiol, 
alkyl, alkenyl, alkynyl, aryl, alkoxy, alkylthio, alkylsmfmyl, alkylsulfonyl, alkylamino, or an 
arylalkyl; 

R^^ is hydrogen, hydroxy, alkyl, alken yl^alkynyl, alkoxy, alkylthio, 
alkyisulfmyl, alkylsulfonyl, alkylamino, or an arylalkyl; 

Y' and Y are each independently hydrogen, hal^en, hydroxyl, cyano, 
sulfhydryl, amino, alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkyl^lfinyl, alkylsulfonyl, 
alkylamino, or an arylalkyl; 

pharmaceutically acceptable salts thereof. 



The method of claim 2, wherein R^, R^', R^ R*^, R* *, and R*^ are eacXhydrogen or a 



► 12 



'prodrug moiety^ 



The method of claim 2, wherein R"* and R are each alkyl. 
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5. Jhe method jofl claim 5. wherein R and R — are each n^ethyl -r 
The method of claim 2, wherein R^ is alkanoyl. 
5 /-7. The method ofclaim 5, wherein RMs an ester. 



r 8. The method of claim 7, wherein R^ is a propanoic ester. 

9. The method of claim 2, wherein R^ is hydroxyl. 

10 

1 0. ^ The method of claim 2, wherein R^ is hydrogen. 

11 . The method of claim 2, wherein X is S. 

15 12. The method of claim 2, wherein X is CHR^. 

. 13. The method of claim 12, wherein R^ is alkyl. 

14. The method of claim 13, wherein R^ is methyl. 

20 

.15. The method of claim 2, wherein R^ comprises a heteroatom. 

T — 

16. The method of claim 15, wherein R^ comprises a sulfur atom. 

25 y: 1 7. The method of claim 16, wherein R^ is a thioether. 

-^18. The method of claim 1 7, wherein R^ is a cyclopentylthio ether. 

19. The method of claim 2, wherein R^ is hydrogen., 

30 

' 20. The method of claim 2, wherein R^ is alkyl or alkenyl. 

21 . The method of claim 20, wherein R^ is cyclopentenyl. 

35 f-Q2. The method ofclaim 20, wherein R^ is t-butyl. 

^23. The method of claim 2, wherein R^ is alkynyl. 
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^24. 
^25. 



The method of claim 22, wherein is 2-cyclohexenyl-ethynyl 



15 



The method of claim 1, wherein said tetracycline compound is of the formula: 




OH O OH O O 



26. The method of claim 1, wherein said tetracycline compound is of the formula: 



OH ■ N(CH3>2 




NH2 



OH O OH O O 



10 ^ 27. The method of claim 1, wherein said tetracycline compound is of the formula 



CH3 g N(CH3)2 




OH O OH O 



28. The method of claim 1 , wherein said tetracycline compound is of the formula: 




OH O OH O O 



\^ 29. The method of claim 1, wherein said tetracycline compound is of the formula 



OH N(CH3)2 




NH2 



OH _ O OH O O 



20 




30. — ¥he-rngthod of claim 1, Whefef psfitd-tgtracycline compound is doxycycline 
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^3 1 . The method of claim 1 , wherein said tetracycHne compound is of the formula 

^ CHj OH N(CHih 




32. The method of claim 1 , wherein said tetracycHne compound is of the formula: 




10 



33, The method of claim 1 , wherein said mammal is immunocompetent, 

34. The method of claim 1, wherein said mammal is immunocompromised. 

35. The method of claim 1, wherein said mammal is a human. 

36, The method of claim 35, wherein said human has an immunodeficiency. 
1 5 37. The method of claim 36, wherein said human has AIDS. 

38. The method of claim 36, wherein said human has undergone chemotherapy. 

39. The method of claim 1, wherein said effective amount is effective to treat a 
20 Cryptosporidium parvum related disorder in said mammal. 

40. The method of claim 37, wherein said Cryptosporidium parvum related disorder is 
diarrhea. 

25 41 . The method of claim 37, wherein said Cryptosporidium parvum related disorder is 
cryptosporidiosis. 



30 



42. The metRtJd-ofxJaim 1 , where 
Cryptosporidium parvum at a con 

43. The method of claim 41, whe 



^aid tetracycline compound inhibits more than 70% of 
)n less than 100 |ag/ml. 

ein said tetracycliliexompound inhibits more than 70% of 



Cryptosporidium parvum at a concentration less than 10 |j.g/mK 
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44. The method of claim 43, wherein said tetracycline compound inhibits more than 70% of 
Cryptosporidium parvum at a concentration less than 1 |ig/ml. 

A method for treating a Cryptosporidium parvum related disorder in a mammal, 
coi^rising administering to said mammal an effective amount of a tetracycline compound such 
that said mammal is treated for said disorder. 



46. TheViethod of claim 45, wherein said tetracycline compound is of formula I: 



.NR^R' 



2d2' 



OR^ 



OR^ 



OR' 



(I) 

wherein: 

X is CHC(R*^Y' Y), CH^S, NR^ or O; 

R^, R"^, and R"* are each inde^ndently hydrogen, alkyl, alkenyl, alkynyl, alkoxy, 
alkylthio, alkylsulfmyl, alkylsulfonyl, alkylarni^o, arylalkyl, aryl, heterocyclic or 
heteroaromatic; ^ ^^^---^ 

R^ , R-', R'^, R^^ and R^^ are each hydrogen or£pro-d^ 

R^ is hydroxy, hydrogen, thiol, alkanoy\aroyl, alkaroyl, aryl, heteroaromatic, 
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylsulfmyl, alkylsulfonyl, alkylamino, or arylalkyl; 

R^, R^, R^ and R^ are each independently hydtogen, hydroxyl, halogen, thiol, 
alkyl, alkenyl, alkynyl, aryl, alkoxy, alkylthio, alkylsulfmyl, alkylsulfonyl, alkylamino, or 
arylalkyl; 

R'^ is hydrogen, hydroxy, alkyl, alkenyl, alkynyl, al^xy, alkylthio, 
alkylsulfmyl, alkylsulfonyl, alkylamino, or arylalkyl; 

Y' and Y are each independently hydrogen, halogen, hydr>>xyl, cyano, 
sulfhydryl, amino, alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylsulfmyl, aH^lsulfonyl, 
alkylamino, or arylalkyl; 

and'pharmaceutically acceptable salts thereof. 
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47. The methoToTcIair 
prodrug moiety.' 



UIlR^ R^', R'^ R' and R*^ are each hydrogen or a 



10 



4S. The method of claim 47, wherein R"^ and R"* are each methyl. 

49. The method of claim 48, wherein R^ is alkanoyl, an ester group, a hydroxyl group or 
hydrogen. 

50. The method of claim 48, wherein X is S or CHR^. 

5 1 . The method of claim 50, wherein R^ is alkyl. 



^52. The method of claim 50, wherein R^ comprises a heteroatom. 
15 The method of claim 52, wherein R^ is a thioether. 

54. The method of claim 46, wherein R^ is hydrogen, alkyl, alkenyl, or alkynyl. 



20 



55. The method of claim 54, wherein R^ is cyclopentenyl. 
^56. The method of claim 54, wherein R^ is t-butyl. 
P^57. The method of claim 54, wherein R^ is 2-cycIohexenyl-propynyl. 

58. TRg"inethodof claim 46, wherein said tetracycline compound is selected from the group 
consisting of 5-propiorijT^^^S^eyclQgentylsulfanylmeth doxycycline; thiatetracycline; 9- 
cyclopent-l-enyl-doxycycline; 5-propion5i'='94ert-butyl-doxycycline; doxycycline; 9-tert-butyl 
doxycycline; 9-cyclohex-l -enylethynyl minocyclinerSnd.6:^yclopentylsulfanylmethyl 
doxycycline. 

59. The method of claim 46, wherein said mammal is immunocompetent. 

60. The method of claim 46, wherein said mammal is immunocompromised. 
35 61 . The method of claim 46, wherein said mammal is a human. 

62. The method of claim 61 , wherein said human is immunodeficient. 



30 
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63. The method of claim 62, wherein said human has AIDS. 



64. The method of claim 62, wherein said human has undergone chemotherapy. 

65. The method of claim 46, wherein said effective amount is effective to treat a 
Cryptosporidium parvum related disorder in said mammal. 

66. The method of claim 65, wherein said Cryptosporidium parvum related disorder is 
diarrhea. 



67. The method of claim 65, wherein said Cryptosporidium parvum related disorder is 
cryptosporidiosis. 

68. The method of claim 46, further comprising the administration of a pharmaceutically 
acceptable carrier. 

69. The method of claim 46, further comprising the administration of a supplementary anti- 
Cryptosporidium parvum agent. 



C 



70. The method of claim 
derivative thereof 



in said supplementary agent is paromomycin or a 




71 . pharmaceutical composition comprising an effective amount of a tetracycline 
compounats^treat a Cryptosporidium parvum related disorder in a mammal and a 
pharmaceutically'a(;ceptable carrier. 

72. The pharmaceutical cbiQposition of claim 71, wherein said tetracycline compound is 
selected from the group consisting^af s43ropionyl-6-cyclopentylsulfanylmethyl doxycycline; 
thiatetracycline; 9-cyclopent- 1 -enyl-doM|ycline; 5-propionyI-9-tert-buty 1-doxy cycline; 
doxycycline; 9-tert-butyl doxycyclineJ©-cy^€thex-l-enylethynyl minocycline; and 6- 
cy clopenty 1 sulfany Imethy 1 doxycycline . 



73. The pharmaceutical composition of claim 71 , whereihs^id tetracycline compound is 9- 
cyclopent- 1 -enyl-doxycycline. 
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The pharmaceutical composition of claim 71, wherein said Cryptosporidium parvum 
relateik^isorder is cryptosporidoisis. 

75. The phami^eutical composition of claim 71, wherein said Cryptosporidium parvum 
5 related disorder is diam 

76. The pharmaceutical composition of aaim 71 , fiirther comprising an effective amount of 
a supplementary anti-Cryptosporidiumwr^m agent. 




10 77. A tetracycline compound of the formula: 




-29- 



